DOCUHENTRESUHE 



] 



ED .109 .483 

AUTHOR 

TITLE:-.., --- 



INSTITUTION'' 
PUB DATE 
NOTE 

EDRS PRICE 
DESCRIPTORS 





CO 

-ff- • • ..... ., 

\ v - - - ~\ 1 u 5 DEPARTMENT OFMEAtTH. 

^ * _ : * \ EDUCATION A WELFARE 

' /"~ ( «PHoDOCf "THIS COPY. . . NATIONAL INSTITUTE OF 



pi.,MT£0 VATfcHiA. HAS BUNO-w-m^w » ^ — "T ^ ^ ^'1 

.A.^HtS .poT&fcfeNT?H*$ BEEN RE PRO** 

StlTUtE 6f EDUCATION F " fiT "<" J' 6 ™ ' " ' " ^EDUCATION POSITION OR POLICY 

DUCT.ON OuTS.OE THE E«,C S«IE I « 
OO.BES PEBM,«lON OF THE COPYRIGHT 



OWNER 



Guidelines for Aviation Education 
In Schools of Pennsylvania With 
Annotated Teacher's Course of 
Study and Planning Chart 



t )- '■'"• By Richard Ts Butler- 

4 ; * Aviation-Aerospace j?du<^tipn Consultant 

' Chalfont, Pa. and * V ' 

* ! _^\| WilliaiiF J. Smith. Aviation Adviser,, 

•/ • . Bureau of General and Academic Education 

' ** - Pennsylvania Department of Education 

is: » V *" *!97ir 



» ~ i% </£*Vprf\ •//■< ■/ ' Copyright 197 J by t^e Pennsylvania j 
' T * r/;"**« , cj T- ' // ' - -^'Department of 'Education 



. A! I , *. . 




V 



.V 



Commonwealth of Pennsylvania 
Milton J. Shapp, Governor 

Department of Education 

David H. Kurtzman, Secretary 

Commissioner for Basic Education 
B. r Anton Hess 

Assistant Commissioner for Programs and Services 
Donald ]V1. Carroll Jr. ! 

Bfrre^u of "General and -Academic Education 

John E. Kosoloski, Director 7 

. * / . / 

Division of Highway and Aviation Education 

Ray M. Fulmer, Coordinator 

William J. Smith, Aviation Adviser 



Pennsylvania Department of Education 

Box 911 
Harrisburg, Pa;' 17126 



n ■ 



; "4 



< t 



^cknowledjg^ments 



i: 



We wish! to ^acknowledge and thank q»V many co-workers and friends who con* 
tributeH ifcany ideas and v 3suggeStions encompassed' in this publication. 

Special thanks is extended to jhe staff, participants, support personnel and. 
sponsors" involv^k4»vthe Pennsylvania Workshop and Curriculum Institute in 
Aviation and Aerospace tS^ucation for theft- advice, counsel and assistance. 

\. ' ^ . * ' . 

» y v Richai^t^Butler * 

1 r>*^< 'William J. Smith 




I think thai ^ou in aerospace education have a unique opportunity that must 
*not be^umbled. 'You Ijegin with a new curriculum despeVatelv^ needed in these 
al times; you have no tradition to limit.you and no precedents to restrict. 
If you can pjfr thai new curriculum into some'radically different structures, you 
will have' made/Tmajor impact on •Oil r students, our schools and ourcSociety/' 

Alan A. Glatthorn 



Allan A. Gla.tthorti, Ed. D., Abingtpn High School, Abington, Pennsylvania.' From a lecture 
entitled "New Wine in New Bottles* written for The Pennsylvania Workshop and Curriculum 
Institute in Aviation -atid Aerospace Education, July 1, 1970? 



\ 



4 



Introduction 

Aviation education is hot new to the public school system in America but after 
several false starts and a long period of dormancy, it is now emerging with a 
new surge of interest. This interest 14 expressed not only by the aviatfon indus- 
try, but also by educators, parents and students. * ( 

One deficiency noted in the program up" to now has been the lack of , 

standardization in the presentation of subject mattex. This publication is being 

presented to give direction and % provide "coordination and correlation of the 

program in the schools of Pennsylvania.. , * ^ 

* * % . .* " - 

Commensurate with the growing importance of aviation in the scheme of 

today's ljving, we feel that the youth of our nation will he motivated and stimu- 
lated by teacher interest in aviation using modern techniques, up-to-date equip- 
ment and materials, innovative ideas and concepts, as encompassed in this 
publication. The scope of aviation and aerospace activities m the. future is 
virtually unlimited. 
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Approach to 
Ayiation Education 



Subtopics-: 

The Problem ' 

The 'Procedure z f 

Definitions of Terms • , " 

s * 

SUPEKSO.MC flight, man on the moon and other 
• space accomplishments representing significant 
scientific endeavors' undreamed* of a generation 
a<'0 arc to(la\*> realitio and destined to become even , 
more a way of life in the foreseeable* future. In the 
light of these achievements it bcconics"* increasingly 
difficult to project wh§t specific endeavors will, take 
place. It is certain, however, that aviation and aero- 
space activities will persist in a variety of forms as 
a Meaningful way of iiiodcrri life. As'a means to this 
end, aviation and aerospace education encompasses 
all areaV jrclatmg { to^iviation and aerospace activities 
wliich inv-oKc a^iarge segment of our economy, otir 
working force, our armed Services, our governmental 
agencies and our scientific endeavors. 

The Problem / * 

! Statement of the Problem* It was the purpose of 
this curriculum to present (1) applied aviation Edu- 
cation as an acceptable and valid curriculum guide 
frfr the high schools of Pennsylvania, (2) to develop 
a teachers' curriculum structure that would tran- 
scend, traditional .discipljne lines, (3) to introduce 
the general aviation simulator as an intermediary 
hetwecn classroom and actual flighf"e\p«4j^nce, and 
(4) to provide a teacher's annotated course of study^ 
outline for ik^c in applied aviation education. 

Scope of the Problem. Jt is within thePscope of 
this curriculum to provide for integration of subject 



r content, iuterciiseipliuary relationships, use of multi- 
media and application of simulation. 

A functional approach is used in the rcs|>cet that 
laboratory, research writing and reading large and 
small group seminar, textual material and the modu- 
lar schedule correlate in proper sequence as a means 
to whieh an end might he pursued hy each indi- 
vidual at his or her* own speed. The entire currieu- 
Ium attempts to provide motivation for the individual 
to seek pertinent knowledge in an age when applied 
science is part of the accepted environment.* 

Importance of the Guide, This gJide deals with 
a particular aspect of aviation education:/ the sub- 
stance and application of curriculum. ^ 

The express purpose of an aviation program in 
the sehools of Pennsylvania is to prepare modern 
students for living in the air and space, age. This 
involves many facets of educational knowledge and 
manj areas df investigation. It includes concepts re- 
lating to the airplane, the aviation industry, aviation 
and aerospace activities. Flight, while 5 an important 
part of the picture, is'not the only phase of aviation 
education.* The student must gain an overall look at 
the whole pieture so he earf utilize those portions 
beneficial to him in the future. He may pick avia- 
^ tion or one of the aerospace areas for a career. He 
may use the airplane as a business tool He may use 
the airplane privately as transportation for himself 
or his products, or he may fly only for recreation 
and social benefits. He may never fly but use the 
knowledge gained in aviation education as an asset 
in any of his pursuits. * ; 

♦Thejaiowledge and awareness of applied aviation 
education and its place in tjie scheme of life will en- 
able tlie student to be, a better citizen, more of a 
participant in eommunity^ffairs and better informed 
voter regarding issues of tlie da?. 

* ' 7 ' 

The Procedure 

From 1959^ to 1962 Richard T. Butler designed 
and structured a course of study for aerospace edu- 
cation. He field tested this course from 1962 to 1965, 
offering one Carnegie unit of credit in the Common- 
wealth of Pennsylvania. In 1966 he became affiliated 
with the Abiirgton School District where! new. meth- 
ods of education were incorporated into ilie curricu- 
lum. In 1969, a secondary center for aviation and 
aerospace education was established at Abington 
, South Campus' in. conjunction with the Pennsylvania 
.Department of Education, Division of Highway /and 
Aviation Education under the direction of Mr. But- 
ler working with William J. Smith, aviation educa- 
tion adivser for the Department of Education. This 



center was equipped with multimedia; mock-ups, ac- 
tual flight material and a* G'AT-l Simulator. The 
cpur>c is rleethe and offers one full credit, to elev- 
enth and twelfth grade students. 

' Final. Xew strictures, techniques and materials 
established and tested within the Abington Center 
were incorporated into a preliminary guide for the 
Commonwealth of Pennsylvania # hy Mr, Butler and 
Mr. Smith. This guide was evaluated by teachers 
and college professors during the Institute portion 
of tbc Pennsylvania Workshop and Curriculum In, 
stitute in Aviation and Aerospace Education held in 
July, 1970 at the Altoona Campus of the Pennsyl- 
vania State University. The present guide was writ- 
ten incorporating the suggestions offered !|>y the 

workshop participants and staff. 

. « 

Tasks. As a result of the preliminary and final 

procures tjie following tasks are inejuded within 

the curriculum guide: 

A. De>elopment of the major* concept, subeon- 
-ccpts, behavioral objectives and required 
skills. 

. B. Pre-tesl preparation and analysis* interim 
quizzes r «y|>ffinal evaluation* 
C Analysis of learning conditions and sequences 
based on the following: 
1. Teaching methods 

a. Subject interrelationship 
"•b. Laboratory centered 
} e. Individualization* 

d. Independent study 

e. Large and sinatl group" conference 

f. Modular schedule 

D. Development of teaching plans and'lessoa. 
structure with which the teacher can -build a 
complete course of study. 

E. Suggestions and recommendations for balanced 
aviation , and aerospace^ education programs. 

Definitions of Terms 

^The following terms are defined here for con- 
venience. ' > ' • 

Aerospace. The total expanse extending upward 
and outward from the surface of the earth and the 
study of that expanse whieh includes the* sciences 
and man's related activities pertaining to the M earth's 
atmosphere and space. . 

Aviation. The science dealing with the principles 
of flight and the related concepts pertaining to the 
earth's atmosphere, ** . 




Chapter II " V 

The Responsibilities 
of the 

Teacher an(J Advantages 
for the Stu^ei^t ^ 

Responsibilities* The teacher must decide the 
kinds of instruction, units of work and the indi- 
vidual needs in terms of, ability and motivation. He 

, must perceive and correct student misconceptions 
and cricourage critical thinking and creative re- 
sponse. The teacher must introduce points of view 
not recognizfed by the student, new facts and local . 
events of significances He must also be prepared, to 
offer guidance and conduct evaluative funcj^ons for 
an absent student, a disturbed student, a failing stu- 

, dent, a slow learner or a fast learner. The teacher 
must draw content from various fields and cooperate 
with colleagues in departments other than his §pe- 

v cialty. He mujst also include in the program a sjridy 
of values. Finally, the teacher should achieve fjexi* 
bility by establishing a schedule that Would nfax- 
imize the amount of individualization a student ma xJ 7 
achieve. - J , 

%• Advtmtfijfesj TJie student is able to retain con- 
tact with thfc. teScjicr, t Iwid yet has an opportunity 
^for, an individualize^ ijpate of study. The program 
provides for maximum independence and simplifies 
scheduling of individual conferences. The student 
is able to contribute his own- talents and in the 
proccs#, giin ^important skills of value, judgment, 
communication, concepts and group problem solving. 




Chapter HI r 

Teaching Procedures!*) 
•Applied Aviation 
Education r 

IN order for students to' benefit fully from applied 
aviation education and allow a full 180 days time 
to explore its vast doniain,. concepts from all re- 
lated subjects must ; grow and * 'carry through thtf 
entire year in proper sequence and in proper per- 
spective. A few examples of direct relationship are: 
( 1 ) research procedures and writing mechanics, from 
language arts, (2) -aesthetic values and appreciation 
of design froi^art, (3) concepts of ratio, proportion 
and mathematical skills from algebra and trigonom- 
etry, (4) concepts ^in the study of astronomical 
space, distance and time from spherical geometry, 

(5) contributions of literary works from English, 

(6) laws and principles from physics, chemistry, 
aeronautical engineering and biology, (7) concepts^ 
of safety from safety education, (8) manipulative 
skills from industrial arts, (9) * synthesis of earth 
sciences and economics through geography and 
(10) liistorical background, government functions 
and human interest from, social studies. ■ 

It should be ' noted at this time that the writers' 
approach has been eclectic in nature and the* origi- 
nality lies within the selection, organization and 
application involving philosophy, methodology, facts, 
concepts and associations within the "aviation and 
aerospace dimensions. These dimensions attempt to 
' provide >for personal experience, critica/ thinking and* 
motivation for the understanding and advancement 
of knowledge as well as a sense of international 
understanding. 

Teaching Plans 

A teacher's ^curriculum structure involves a great 
deal ,of original thought and versatility on the part 
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of, each educator' and plaes built on basic concepts 
must be flexible and of a broad scope, therefore, the * 
following teaching plans, lesson structure and course * 
of study are presented fn a coiistniet method of writ- 
jng atfd application. 

I, Schedule. Jftilh basic curriculuir/and supplcmen- ■ 
tal raateriatsava ilable, the teacher should begin- work 
to establish a schedule to provide maximum flexibil- 
ity within the school structure, flu* schedule taay 
Jorm/ around the teacher's available time and what 
tjasks the students are to undertake during specified" * 
C^ass periods; or a block of five 50-iutinjlc periods •* 
per week which can" be, revised into separate three 
» 15-minute modules each day; or a schedule in which 
all students meet as a group once a week; or have 
small groups meet the teacher once a week and 
the remaining periods schedule for individualized 
investigations. ? 

Once a schedule is established, the teacher should 
orrelate the work and direct the* students* rate of 
earning after ascertaining the individual's needs in 
terms of ability and motivation. He then can offer 
counseling and perceive and 'correct student miscon- 
ceptions and encourage critical thinking and creative 
response. * ' 

Time Structure. Applied a^ation educatioijje^a^ 
sacally designed for a 180-day sclmiJ^e^roffering 
one* unit of credh^anjUnt^^jee^ within the 

standard SO^iiinute period, broken into three seg- 
ments of 15 minutes each. Classes should meet, 
based on schedule patterns, for five periods each 
<week, progressing in four blocks of nine weeks each. V 
Although the nine-week blocks are* primarily for 
evaluative summaries, tho teaching plans' progress 
and interrelate at a prescribed time and sequence 
to achieve maximum learning of each concept and 
sk^l. ' . 

Plan Structure, Experience has^hown that some , 
concepts and investigations are terminated during a 
sequence in order to achieve a common background 
for more involved studies and it is therefore neces- 
sary to plan within at least three general sessions. 
Eaeh session would include: 

A. Theoretical application (methodology) 

x 1, Technology; (natural laws, sense extension, 
calculation). 

2. Time scale {vertical, horizontal effect) 

3. * Human factors^ (contributions, impliea- J. 

tions, application^) ' 

, 1 *v 



B. Practical, application 
1". Technical investigations 

2. Concept applications from subject areas 

3. Humanities 

C. Simulated cxpltiencer 
1. General aviation simulator ' 

(\j3. Mock-ups (cut away and operational) 

3. Models fwind tunnel, aircraft, boost glid-* 
.era) " ' , • S 

D. Actual experience w . 

1. Aviation and aerospace ' materials (actual 
parts) 

a. Primary industries' * B • 

b. Support industries * » i 

2. Field/trips 4 * 
a>J?liglit 

b. Support activities . 

3. Personal activities 

a. Related club? and organizations 

b. Work-study programs 

c. projects, writings, art work 
* • % 

» Session Format. Existing within each curriculum- - 
are soimdly conceived objectives and learning activi- ^ 
'*ties^4t is the intent of a basic session format' to inter- „ 
late the teacher plan structure for each session to ' 
achieve meaning through association and analizatiqn. 
The teacher can develop a course of study from such^ 
a conceptual approach and make adjustments In daily 
work to combine all elements of learning into the 
total education, of the individual. . 

A course of study would be incorporates into 
tljree^basie sessions covering a tqtafof 180 davs. 

oped using the following outline?! 

tyfajor, elementary concepts are building blocks 
/or inore involved studies or to establish . a * 
common knowledge base. 

Major sequential concepts are those-that inter- 
relate and in wjiich total understanding *de> 
j>ends on various levels of .achievements arid 
skills over the entire year. 

Subconcepts are used .to define, in more spe- 
cific terms, the interrelationship of concepts 
from disciplines which are contributing to the 
total education of the individual. These ?re-| 
categorized into: (1) Instructional subeon- 
cepts, (2) Discipline content subconcepts. 
Behavioral objectives and required skills are 
used to establish on a personal basis, those 
learnings, activities ^nd achievements that are 
based on student needs and abilities. 



ded* in "the sessions wpul<Lbe concepts d$vel« 



<B. 



D. 



+Teaeher Dissemination and jDirection arc nccdyj' 
to e^lalili^li guidelines for pro<rrcs>ioiial orgaiiiiatfcu 
yi relation to school program* and-fchcdiile*. lo^tio 
of proper cla^room fa£ilitjc< and materials, indent 
direction, evaluation and eonn^eHiijt on a 'daily and 
lonjL-terin basis and the co-operation o^ eolle*a«mc's in* 
subject discipline* in developing collaborative ^inits 
that can be taught *huiiltaneoiish or by team 
teaching ^ ^ , 

Evaluation Program for Student Progress.* The 
Various techniques' and approaches* employed 'to help 
the individual learn require* constant evaluation be- 
<riiiriin<r with a background auah«i« of the /student 
«tnd continual feedback on all phases of Arojrress, 
both iiidividnal\and intor^roup. tlfroughotfl the year. 
^SulrjcctiVe evaluation *as well as objeetiv c* evaluation 
art* nece>*ar> and mu>t be^kept iii* proper perspec- 
tive to achieve, the. desired attitudes sknIU and con- 
' eepfual learning. 



Standardized and Teacher Prepared Achfehcnwnt 
Tests can be adapted, to the* 1 immediate feed-bacHi 
■-Weill of Prv-t) canN or *ome >imilar method and 
pattermid into pretext, interim exam, conceptual 
qui/./c*. >es>1on exam and final ♦exam. 

• ' * V ' 

11 ritteh Research ran he of an open (Mid or struc- 
tured fdvm wlnMi ma> invphc PBKU 1 ** m eans of 
^ *Vx predion, Michla> laboratory invcfll^anoii. iudepen* 
dciU research JpfbjeeK article ambbook analysis and 
dcMYiphve Vi*itin«rs. . , 

J i # * y/- 

Sifttjeetive •Evaluation combine?* # in ..*omc measure 
within* t lie te>tin«r program in areas* of performance? 
Mammas*. equipment operation and construction of 
project and model:*. * ( % < 



differentiated Exams can, be u^ed to encourage 
student* io a^liievc * beyond the "required medium 
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Chapter IV 

Lesson Structure and 
Outline for Applied 

Aviation Education 

S.' ■ * • \ 

TlfE ideals, aspirations and independence of 
youth can best be channeled ill to effective learn- 
ing situations through realism within their natu- 
ral ' or classroom (.artificial) environment. It is, 
"therefore, suggested that realistic simulation be used 
in the lesson structure as the central theme. Realis- 
tic ^simulation utilizes media 'such as the General 
Ayiation Simulator arid rcal % aircraft and space ma- 
terials converted to mock-ups or research units. 
This docs not- preempt field trips or community 
.classroom ideologies but establishes a practical - and 
economical base for school districts to begin a pro** 
gram herein outlined. Use of community resources 
and field -trips arc included in the session format 
V^picviously discussed. * 

Using the teaching p*lan previously developed as a 
; guided the teacher should now incorporate the meth-. 

ods and materials into the lesson structure. : 

* 

Lesson Structure. The following is not in tended 
to be a-' comprehensive, indisputable guide, but ^ 
merely, a beginning point* for* constructing • iifdi» / 
vidual teaelier plans based on the total environment ' ^ 
of the school and community. Several textV jkh&j 
programnicd units may be used' as refererrc^, ffndr , t 
adapted within the structure, but the lessbn^lruo*/'/ / 
s ture shoukf not.be limited to any one tcxtuayfqrmaf / /. 

at this time./' ' '.^A' <' 

\. As a guide, the standard 50*minute/five jfjeriod ;T>^«/ 
week schedule will be used as an illustration |or;les/' ; 
son sequence and planning. '.Jf^** * 

Sliiut-nt schedules, enrollment, class tone'^arid/ . 
school requirements arc incorporated as a matted/ 
necessity during^fhrr first full week of school. T^lty 



ft 




mg 
and 
anfl 

Some 
lection 

vanced, and others requ 
To properly combing 

student with the levcl'j&f . ins^ct^fk^mg £iveii 



the £Srrcct point in tfi£ W?o*i ^triifjure .is the " 

to the lesson unit scquQJAeil^n ^fneciing a 'learning v' \., i.vyv . f , »■* ./ ^ , 

_ . , . ' >*>v,>^* . - s h s V ocolowy ancfcsTSictiiring of. data collection; * 

sequence it should J),c n^edyhat -a. continuous patj *, ! \f„,i„i o iVe& '/ \ \, y - *u - 

/ -ii &AlSf < ' . • v'.-^-H'r v Module 3r(lfr jteinutes) ; discussion: weather 

tern or singular c I emeu tary approaches in instruction" ?■ - Ait-- * >" v T ^/ . - . 



soon 'may disrupt*thc lesson/'str.ucture sequence and*,'.'* 
.polarize student T^gp'onset; -Just as trying" to saturate-* ' 



students' raind^uring^hc fiVst month of schoolyni^' 
lead to a lack of conftcjen^; and frustration qn-tne 
part of- the ski deaf; and, teacher alike. J ^ 

An illustration of topics fcom fesson units 'pla^ed 
within .tjie/ lesson, structure heginning the firsV.fuIV^- 
wcek in the school year would be: 

' r .<* , 

Meteorology on the first- and third day during tlfe'i./ 
first fifteen minutes pf each' period for a twenty-three v 
w«ek ^dquenee. * * * . » * * 

FKg/if Computer 'on* ''the second and fourth day 
during the first fiftcen\minutes of each period .for a' * 
twenty-three week sequence. - - ' / 

Simulation each day during the first fifteen min- 
utes of each period as 'dual timQ withthj simulator. 
< - ' ' 

Force and.Jtfoti'on on the first through/ fourth Hays 
duririg the sfc'ccjfid and third nipdule/of each period 
for a vanajtio^£of 18-weck s«(juenc& 



satellites, 
oecon 

Modulc 1^ '2r~lntF&9^^ 

puter and ; m.ajKetttitUcai ikilfe' '**£<fc%m\a '^of " " 

_ ■ - ' if A^i'JJ:*' '' 

measure. 




^ Investigations diyfifg the entire period on the fifth 

day, ^vesligati/mV a rp. begun on a concept rational 

H ' basis^Jflch ajs^ allo>vi time for simulation, practical- 
ex^ef ience jihd Actual applications 7 . 

T,i\h basic' illustration involves teach £t plan struc- 
ture^: /. /> ' / / / / - 1 /' 

* # * f^ f ^heo|e^icaf^appli^atioa t / 

; ^ Et/ Pra t 6tiear application, / * * - / 
^ ' G. Simulated experience *' 
/ ^ T J), ^hc; initiation o factual experience sequences 
' / * '} r # Thc:iea^Kcr, in uweloriing' and determining/ in- 
' , dividual. an*d class lea'rtmig -experience can jgauge 
^" \ achievejipent pf expected performance capabilities by 
a pplving/thcy Sconce pfs ani^bchavioral objectives/ cs # - 
tablisiieti .^uiidcr the s.es^n format guide. Student; 

, , *'(S«^ Comprehensive Courfe of Study and Teachers Planning ' 

^'e^aft— 'Chapters V and VI )/ Page/'13 and'23. ' ; ' > 

;/* V ' ' /' y / / / 



baroihjetric pressure ,data collection^ 
M-2, 3; history , of techVi ology** regard ingrjorcc,- 
" " mathematics /and meteorologyV-'" '"\^* m s - • 
Fourth Day \ ' 
/, % M-l (Dual Simulator) ; problem solving on units 
and fuel using computer. i 
M-2, 3; study of aerodynamic lift, pressure and 
foree vectoring. / 

Pifth Day - ' >* 

M-l, 2, 3 rf (Simulator).; practical application be* 
ginning 'with force investigations; actual "experi- 
ence in using instruments* 

As jJic days progress, : concepts a&d experiences 
froin/all, related subjects are irivolved -as ( well as 
satiations of small group discussion^, .individual 
study and .the application of nniltinicdia approaches. 



Lesson Unit Outline, ^hev^lloAVing /units, ^re, sug- 
gested for' u^q within a^apphc^ ^iiation education 
./ course of stuii^i^h^n^wVitten usin^'the framework of 
teaching plaris^iH^fes^on strUctu?e*.ipreviously Q\iU 
lined./ J't is the' tefichpi^s responsibility /to/establisH a 
f balance within dis^|plii^ and prcVcn^tH^ate^oriza- 
tion th alt would dimtnisl^ t|ic scope .of ^vja^ion edu* 
cation* JVIany ,tdp^ics / may* be; -used / simu^t^eously 
within the bro^acf concept sph^feme and tlieceforo^ units 
^herein listed should not beS^phsidercd^ as li^ying 
equal weight nor is it suggested fjiat units should lip 



stressed within 'equal time tiatternsv 



1./ Methodology — ^The y/ Natijrc 



oT t my Universe' / v^> // ," 

oj. 



A. " Philosophical foundations 

B. Chan*gifig* i^cas-aVd , theories. 




(/ 




/ 




j 'present % " *' *' E£\ %*£in?s/, military and commercialjfiying / '/ .^ 

''ffis^:--..} " ';-C'^^ 4, ^?|^f5V^ ' '* . ' ^ • 7"%^® e,?s ' ? nd 3°** opportunities ,7-"' y /V 

"/ , ^ ""^/-^famanT^t^c^-V * ^ " 'G. ' The role or research , and manufacturing '' f \ V 1' 

3. Econon^ci^^ € ; H. Political implications and /values ' V' . f V ' 



III^ GeeXTfis Natural flanjtat -of MSrt' ; V ; /; * V 



v 1. 



4. Uses of-airci-^ft and-Jpace vehicles- v. . VII. /'Flight Teclmiquc (General- '^yiation Simu-~:.i 
af MSrf '> ■ V i ' V - '. lator) ' - /.'*;'• / T 

" ■ A." Selected study of geophysfttel sciences * ' *, . Ground Training : • _i - w : - — * v v4?-*. 

. B. ifan?s .existence 'in space a^i4aptio^' A - Flight- and safeft p^dan^/ r /"V 

- ' of the iicfiHolbg^ of /flignf Af^C.C / B * Control' and jn^rb^ht ^l^^izatip^ --' 

rru ^ 4 . , * y _ - .> , ' ^L Av - j^, . ^ ^ C. " Control ^"nt instrument association 




and' air • an* space '^its \ z ■ V . /A-' «!<*, climb and^desqend m^euve^' ^ ^- - 
',71^* 1 r*-*- - v * --' -y ,B> Instrumeu^>ahll/Vi8.uai inJterpreJtatioxf * _ V V"", 1 
? ce ^ -\ ; ;';.•;// -'»/* '"/'iff" mJ "-"-V - C. lYavT'arul Jbank maneuvers , . , < 
A. Facts, concepts and ar^al^a^ojciatidhs m - r V ^~l"t)>' Instrument turns; ^climbs, level 'flight and 
1. Inquiry; and 'metjidc^ t V # ^ v~' - V£Bdes~^ i^'A' ' *'C~ '* ^ 



IV. /Aeronautical Science 



2. •Sources of information, arid* their ap^*' ' E . Basic radio communications % 
plication . \ y * VV ' * * F. Traffic paftern^prdcedUres 7- T , 

B. Patterns and Processes*' t- O ' ' . " ' "T~Gr Slow flight showing /tor que and -flap %ect 

* Aerodynamics < /'< • < Hi.^Enroute^ procedures ^and; nav^ation 

. 2. Fluid mechanic^' a^d Tpredicted : per/ (VQR) f ' / - - ' - ; 

formanc6 - •'' fj^h [ ' l * ; ' ^ ' ADF -navigation " ' s- - '^ 

3. Aircrtf% bp^t glider, and robkef sta- ^ i J. Radio- navigation^ and approach proce^ 
bility ^pd wntro|' »■ ' : ? I". / • /' durcs. - ' \-- / 

3. DjTfajii^.of -sufcsomc relationships'; t/ • p ^ * * - ^, * ^ . " * ' 

5. JLaws f 'of ^'otipip 1 ^(l^e^tbri, Kapler, f; . Within the lesspjrstfucture^re^many topic .outlines 
... ;trajile6)y f 0 ar ^<? laboratory im^stigations which a^e availably 

6. Bernoulli's equafifjnj ; , ./ ' // / through subject areas- and adaptable, during specific 



' , l/'jAiomitf structiire ^aijd istate^ xfi matter . times, to classroom instruction,- The*y can also be 

r '.' ' J C f ! • { (V. / " *. I - j '\ cases in*dcptli- iride^endenr research v projects. . The* 

f T ^ A. ; Typ^ df/aij;crfi^;^le« an.d; .88^111^8 teacher a^wish tcr follow a- particular Topic _ • 

J • \; " 'V'l^?*^ anijp0urit£o% pro^aures j. ^irwgli, ^I>VeTs of investigations and tim^ eiemenftT* " 

/# , ^ ; - .C.^^i^aljioii' usipg ^ci>i^uter and r^dar ^ although, arcontiriual' sequence s - — 

/ p ' ^ ; IJ./ :(^piWmc^tt i } t J * i 1 ^ 1 '. 1 is^rccom^ided. Selected topi 



E. ^Aircrjrft anVl-sp^ce^onfrol regiilatipns!f|n^ ^ la r interest' to an individual student who in^turn may 
, * .fvstenij^ f/ "! l 1 ^* *wish to make such presentations fd the ^entire class! ^)»f^". 
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Cfiapter V • , - . ^- 

Eurpose of the Teachers 
Annotated Cours^||F 

Study'; / r . ~ 

TO provide the classroom teadier with a detailed 
and annotated course of study 'to accompany the 
Pennsylvania^Currjculum for Applied Aviation 
Education, '„ . . 

To provide the classroom teacher a workable base 
for individualizing a secondary school course iff avia- . 
tion education. • * 

To provide latitude and versatility so the teacher " 
is free to adapt this course of study to the particular 
situation and student requirements. » ' 

To provide references regarding detailed informa- 
tion to enable the teacher to prepare lesson* plans 
applicable to this 'course of ,atudyv 

To indicate areas in which-tlie teacher .might uti- 
lize a simulator to. reinforce and stimulate the learn- 
ing process. 

To provide the ' classroom teacher with a broad- 
based, interdisciplinary approach to this new, timely, 
area of instruction for challenging the minds of se- 
lected students. / 

To supply the classroom teacher with a time se- 
quence chart for a five class per week, 36-week course 
which is flexible in nature. , , 

Objectives of the Teachers' '-J 
Annotated Course of Study : 

^ V.^fTTlHE objectives of this course of study are to 
Y\ , \ r \ m *f$ V'^JL P rov '^ c stu( l cnts m an aviation -program with 

v\' * ;.\ a ' >asic background knowledge of the overall' 

* & 4 v'aViatioh-aerospace industry.* ' . 

b\ gt> £^yy.:/t / ? ^t> give the student a , comprehensive picture of 



.'A 



/■ 



aviation and* aerospace as it exists in/today's living 
pattern, to make him appreciative of the widespread 
influence of this phase of our economy on local, state, 
national and international levels, to stimulate inter- 
* est in aviation a* a career or occupational field, either 
as a fulfillment of man's natural desire to fly, as a 
. recreational pursuit, or as a multipurpose tool adapt, 
able,; to many phases of his future endeavors in life./ 
To'deyelop an understanding in the student, of the 
; politfcalscope of the program and the opportunities 
and'fimiration* of the governmental role in aviation 
: •rfificl aerospace. To give tire student an appreciation. 

pf Flic future possibilities and probabilities, existent 
. ayithin tltff aviation and aerospace programs and the 
v resultant JeJfTects x>n the fuhire. 

The stents should be aware of the problems, the 
solutjjhi; the farts, the skills, the conditions, and the 
opportunities inherent to this special scientific field. 
They should lie given some actual flight experience 
to develop an appreciation of the skills and knowl- 
edge neressary for a successful career in this field. 
/I hey should develop the educational knowledge and 
Stools' as well as. the skill to solve problems, answer 
. .questions, interpret facts and data,< understand writ-' 
jugs* form 'opinions -anil develop conclusions regard- 
ing the- Various phases of aviation. They should 
become aware of tlfe scope of aviation and aerospace 
, and the social, economic and political values of these 
programs in relation to*society as a whole in today's 



world. 



Unitl 

Methodology^The 
Nature of tjie Universe 

- Studejtv Behavioral Objectives 

^ The stjiflent will Jist and -.identify the contribution 
off" each of seven 'early scientists or, writers to the 
theory' of flight before- ^00 A.D. . * , 

The strident will till, to the class.V write a para- 
graph*^ tell the effect /that supersjfttibn and religion 
liad.on the early theories' of flf^htl 

.TJhc student, mllfMt at leahfhCc scientific con- 
ceptsT -wliicb'. changi^! in nature/^nd understanding 
between^ 1500 A.p/ and 1900 A/D. and discuss the 

The Audcnt ^l^ correctly answer questions about 
changes and^ ^cv^opmenfsybrought about by the 
scientific^de^&yors of specific people during the his- 
torical j/e*r/($ ipvered itfjpmt I. j ' 

Outline /:/' /' ' / m \f . 

kg v Vw# Nature of the Universe 




Misenhimcr 

Man in Space Unit 
• P, 526 \ 



A. Philosophical foundations 

1. "Cicero's Republic'* 

a. Concept of a 
whole universe 

b. ' Realization of 

the insignificance 
of the earth 

2. Stories of flights 
to the moon 

a. Lucian of Greece : 

b. ^Godwin in the \ — _4 

Early 17th Century 

B. Changing ideas and theories J 
1. Renaissance of science -* 

a. Copernicus 

b. Kepler 

Mercer 
Aviation History 
Section I , 'ft 



c. Voltaire 

d. Verne 

e. Poe 

f. Wells { 

2. Mythology and religion 
.a. TDaedulus ojid 

Icarus/ 
m I)-. Pegasus . . 

c. Biblical accounts of 
flight'^ 

d. The e%ly use of 
kites j| 

e. Superstition 

3, Changin|*concepts * 

a. Our changing 
worl^ 

b. Space-age 
* . _ geography * . 

'A old and 



Vafi Sickle, P. 11J • 

Misenhtmer 
fiistory of Aviation 
P. 626 



Bernardo 

I Chapter 2 



new 



d. Geography and - * 
air-worlp developnients 

Unit ii 

Aviation in Retrospect ^ ^ 

Student Behavioral Objectives *' 
The student will list in chronological order the 
progression of successful fligl/t from tl\e kites to the 
airplane. To" be dffrie without aids^ of textual mate- 
rials^ any kind. 3 ' % 

The student will write the story of rocket develop- 
ment- including nairtes of early, scientists involved and 
the contribution oV each to the total development of 
spacecraft as wc have today." 

The student will identify with accuracy various 
types of aircraft from photographs or models. 

4 



^ The student will ela»sif\* five different .types of*air 
vehicles and list at least one advantage fdr each. 

The student * will correctly ah>wer questions con- 
eerniug-jthe material, coxered i<j I 'nit II. 

The student Svill recall and explain various* contri- 
butions tp aviation progress, lfy^ civile military ,and 
commercial flighjt. f . ) 



The student w'll classify^ the asc of aircraft in dif- 
ferent categories* 4 

The student will dUcu»s intelligently the economic, 
social, political and -recreational contributions of avia- 
tion^ to today's society. \ x 

Outline . c 
II. Aviation in Retrospect 

A. A study of vertical time ^ 
unit before 1957 

1. Part ta A" studie* - 
(listed above) as 
related to develop- - 
mcnts since 1927 

2. Human interest 
a. -Government inaimed 

- sp ace program, , 
^ % b. Newj media cover* •' 



Mercer 
Section 12 



J 



age '5)1' events 

3, Economics of"fcviatipn 
? r . and 

aerospace activities 

a. Civil flight 
contribution . 

b. Military 
.contribution 

c. Commercial t 
aviation 
development 

d. Industrial 
development 

c. 4 "Spinoffs" from 
space research 

4. Uses/of aircraft 
and space vehicles' 

i a. Unmanned and 
manned vehicles 
1). Economics 

c. Political 

d. Recreational 



Bernardo 
Part 9 



Mercer 
Section 2 
Section 12 



Misenhimer 
p. 753-782 

Bernardo 
Part 5 



o\ trail cm ironnlciit which affect fl}ing and explain 
the effect they produce. 

The siudciit will explain the tried ical hazards to 
per>on? in flight and dij>cu>> the >olutions^to these~ 
hazards. ' 

The -indent will read inap> and charts used in 
t 'aviation and interpret the symbols thereon. * 

The student will plot courses for cross-country ^ 

The >tudent will interpret aircraft instrument read- 
ings into appropriate action. 

The student will convert navigational information * 
and data into usaidc terms for flight purposes. 

The student will discuss the correlation ^between 
the earth and the solar system. 

The ..student will demonstrate his knowledge* of 
» Unit III l>y answering specific question* regarding 
material eo\crcd in this unit. 

The student will identify the physical forces ex- 
erted on man in flight and the appropriate counter 
. action necessary to nullify tfie force. 

Outline 

III. Geft— Natural Habita^of Mtin 
A. Selected study of geophysical 
sciences 

1. Terrestrial records — 
histdry and background 
f a. Physical properties 

of the Earth 
b. The relation of the 
Earth to the solar 



Unit III 

Geb— Natural Habitat of Man 

0 

Student Behavioral Objectives ^ 
The, student will identify those elements in the 



Pa. Guide for 

Earth and*Space 
Science 



system 



\2. Exploration incthods — 
^ vehicle development 
a. Balloons and 
* gliders 

]). Hcavicr-than-air 

craft 
e. Congreve's 

rockets / 
d. Modern rocketry 

3. Technological advances, 
systems and values 

a. Aerial developments 

,b. Unmanned 

satellites and 1 ' 
sounding rockets 

c. Gcbdescy in space, 

4. Aviation pioneers — 
national and 

* international 

19 ' 



Misenhimer 
History of ' 
Aviation Unit 

5n Braun 

*> 

pp. 23-39, 40-59, 
67-85 

... < M . < 

Misenhimer , 
pp. 655/5&8^ 

Mercer 
Section 12 

Mercer 
Section 1 
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Mi>enhinier 
Hi>tory of 
A\ iation Unit 



Van Sickle . 
Chapter? 1 



Van Sickle 
Chapter 7 



a. Aviation records 

b. Aces of World 
War I 

c. . World War II 

d. Post World War II 

e. Space Flight 

B. A study in vertical and 
horizontal time units" 
from 1957 to the present 

1. Physical structure • 

a. Earth's crust 

b. Atmosphere Pa. Earth and Space 

2. Physical properties Science Guide . 

a. Pressure 

b. Temperature 

3. Science contributions 

a. * Geology v Mkenhhner ^ 

b. Oceanography * Basic Aeronautics 

c. Meteorology Unit 

C. Man's existence in 
space and adaption of 

the technology of flight <- 

1. Medical aspects of, 
flight 

a. Hypoxia 
. b. Decompression^ 

sickness • • ■ 

c. , Vision in flight " 

d. Aerial equilibration MUcnhiincr 

e. Noise in flight Physiology of 

2. Living in space * Flight Unit 
. a. Major human 

problems in space Misenliimcr 

b. Basic elements of Man in Space Unit' 
living in space f 

D. The terrestrial problem 
of location involving * 
mathematical patterns 
and aeronautical charts 

Tr*. The Earth's surface 

and mapping Van Sicklfe 

a. Map projections CI tcr ' 12 
and chart reading 

b. Plotting and 

measuring on " fc 

charts 

x- Mercer 
2. navigator procedures . g cc j j 011 3 
and techniques 

a. Instruments . Miscnhimer 

b. Data information Navigation Unit 
and interpret a lion 



E. Terrestrial and celestial 
navigation involving* 
method> and air and 
space ports 

1. Celestial sphere 

a. Theory 

b. Computations 

2. Solar system 

a. Sun. earth, moon 
relationship 

b. . Navigation starts 

c. Satellites 



Van Sickle 
Chapter 12 

Mia-cnhinier 
Man in Space 
• Unit 



;1 



torn iv ^ 

Aeronautical Science 

Student Behavioral Objectives 

The . student will demonstrate his knowledge by 
correctly ^nswering specific questions on acrody- 
, nauiic principles to the satisfaction of the teacher. 

The student will demonstrate his knowledge of 
the .mathematics of aerodynamics by solving cor- 
rectly problems dealing with power, speed, airfoil 
theory and fluid dynamics prepared by the teacher. 

The student will demonstrate his comprehension 
of aerodynamics by predicting outcomes and arriv- 
ing at reasonable conclusions when., given certain 
pertinent facts. : 

The student ,will solve" weight and ITalancc prob-> 
• Icnis for given conditions. 

The student will list the effective forces and ex- 
plain resultant effect on an airplane in flight. 

The >tudcnt will list the contributions of Newton, 
Kepler, aml^ Galileo, •and explain their theories con- 
cerning motion. 

The student will explain Bernoulli's theory regard- 
ing pressure ami recall Bernoulli's equation. 

The student will classify matter according to the 
atomic chart. ' 



Outline 



IV. Aeronautical science . 
A. Facts, conpepts and 
areal associations 

1. Inquiry and method 

a. Investigative method 

b. Areal associations 

2. Sources of information 
and llieir application 

* a. Technical 
b. Pure research ' 



4 B. Patterns and processes 

1. Aerodynamics 

a. Prir.ciple^T 

b. Physical laws - I 

c. Fcrcc components 

d. Airfoils 
cT Relative motion 

2. Fluid mechanics and 
predicted performance 

a. Principles 

b. Aspect ratio 

c. Ground effect 
* d. Performance 

calculations 
• e. Performance 
instruments 

3. Aircraft, boost glider 
and rocket stability 
and control 
a. Control surfaces 
b^ Center of gravity 

and pressure 
' --c. Load factor 

d. Finite Styan wings 

e. bovver effects on 
control 

4. Dynamics of subsonic 
relationships 

a. Subsonic flow 

b. Drag 

c. Viscous effects j\ 

d. -Lift/drag 
relationships 

5. Laws of motion 
(depth study) 

a. Newton / 

b. Kepler* 

c. Galileo 

6. Bernoulli's equation 

a. Conservation of 
pressure 

b. Application to 
airfoils 

c. Lift equations 

d. Wind tunnel 

e. Resultant forces 

7. Atomic structures and 

* 

states of matter 
a. Atomic* 1 chart * 
\>. Organic-inorganic 
1 sification 

id state of matter 
ganic structures 
elationships to iJ 
physical laws 



Van Sickle 
Chapter 3 

Mercer 
Section 3 



fiercer 
Section 3 



Van Sickle* 
Chapter 9 



i 



Mercer 
Chapter 3 



Flight Technology 



Mercer 
Secti'on 3 

Van Sickle 
Chapter 3 

Misenhimcr 
Basic Aeronautics 
Unit 

Van Sickle 
Chapter 3 



enhimer. 
Basic Aeronautics 
Unit 




Student Behavioral Objectives 

The -ludent will identify and clarify different 
t)pe- of a in raft, inis-ilrs and satellites from pic- 
tures or cle-ciiplion gi\cu. 

The -tifrlcht will quote prc-flight procedures in the 
p/oper sequence. 

The student will describe prc-launch procedures 
and sNstem? check. 

The student will demonstrate his skill with a flight 
computer by correctly, solving tiinc-dUtante speed 
problem^, fuel consumption problems and wind vec- 
tor? ii'ing the computer, to* do so. 

The student will utilize radio navigation as an aid 
by thing true heading- in a simulator or in an actual 
flight filiation. , * 

The Mudent will demonstrate his understanding of 
radio communications by proper usage of radio to 
-olvc either a simulated problem or an actual one. 

*The -student will identify different cloud forma- 
tions from pictures or by looking at the clouds them- 
selves and predict weather conditions resulting from b 
*uch cloud formations. " 

The student will recognize and interpret the vari- 
ous symbols appearing on a, surface weather map 
and teletyped weather reports. 

The student will respond correctly to specific ques- 
tions" about types of aircraft structure, about types o/ 
propulsion s\ stems and types of air craft instruments, . 

The student will list^ uses of the hydraulic, elec- 
trical, and vacuum svstems within a* modern aircraft. 

The student will explain maintenance and serv- 
icing procedure- and the Fedcraf Regulations regard- 
ing thein including the time schedule requirements. 

The student will lisj^at least five situations where 
atrial photography w'qj-ild be beneficial. 

The student will prepare a chart showing rlie ad- 
van tageT , *irnd- disadvantages of rotary wing aircraft 
in comparison with conventional aircraft. 

The student will explain in writing how a rocket 
guidance system works and how they are tracked in 
*pace. . « f 

Outline 

V. Plight Technology 

* A. Types of aircraft, missiles • 



5>1 



and satellites • 
1. 'Aircraft 

a. Characteristics 

b. Classification 



Van Sickle 
Chapter 2 
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~ 2. Missiles* 

.a. Characteristics 
b. Classification 
3. Satellites 

a. Characteristics 

b. Classification 

B. Pre-flight and countdown 
procedures 

} 1. Prc-flight 

a. 4 *\Valk around" 

b. Cockpit 
procedures 

2. Count do wn 
a. Systems check 
1). Pro-launch 
procedures * 

C. Navigation using 
computer and radio * 

1. Flight computer 

a. Time, distance, 
speed 

b. Fuel consumption 
* c. AVind triangle 

2. Radio navigation 
, a. Evolutio^ 

1). Basic radio 

principles 
a. Systems study 

D. Communications* 

1. A0crah t 

a. Voice procedure 

b. Code and symbol 
interpretation 

c. Check points 

2. Space vehicles 

a. Voice < 

b. Telemetry 

E. Meteorology 

l s Atmospheric 
circulation 

a. Air mass structure 

b. Cloud formation 

2. Surface weather< map* 

a. Map analysis 

b. Forecasts 

- 3. Teletype reports 
a. Circuits 
' b. Sequence* 

• 4. Winds aloft ' 

a. Transmission 
-b. Jet streams 
'5. Value dctec-minatioh 

• of weather elements 



Miscnhimcr 
Basic Aeronautic^ 
Unit 



^an Sickle 
Chapters 



Mercer 
Chapter 5 



Mercer 
Section 9 



Miscnhimcr 
Navigation Unit 

Mercer . 
Section 10 

Van Sickle 
Chapter 6 



Miscnhimcr 
Rules of Flight 
Unit 

Man in Space Unit 




Van Sickle t 
Chapter 11 

Miscnhimcr 

Mercer 
M.ctcorology Unit 
Section 4 



a. Visi 

b. Severn turbulence 
6. Meteorological ^ 

satellites and 
sounding rockets r 
a. Large and small 
1 sounding rocket 

equipment 
1). Synchronous 

satellite 

F. Structures, instruments 
and propulsion systems 

1. Structures 

a. Characteristics 

b. Classification 
** c. s Aircraft * 

obsolescense 

2. Instrument* 

• a. Vacuum system 

b. ~Fuel system 

c. Electrical system 

3. Propulsion" systems. 

a. * Reciprocating 

engincsr 

b. Reaction engines - 

c. Ion engines 

4. Aircraft Maintenance 

a. Servicing 

b. Inspection 

✓ 

G. Aerial pliQtography • 

1. Orientation and study 
of aeriai photographs 

a. Principles of 
recognition 

b. Stereoscopic 1* 
study 

2. Mapping from aerial 
. photography 

a. Map}>rojections 
s b. Aerial photo 
mosaics 

H. Guidance systems 

1. General principles 
a. Tracking through 

space 
1). Ground tracking 

2. Rotary wing dynamics 
a. Gyroscopic { 

precession 
1). AutoTOtation 



Mercer^ 
Section 4 

k 

Bernardo 
•Chapter 12 



V 



Van Sickle 
Chapter 2 
Chapter 4 -7 



Mercer 
Section 6 

Miscnhimcr 
Basic Aeronautics 
Unit " 

Van Sicklqij^ w 
Chapter 5 

J^an Sickle 
* Chapter 15* 

Giiapter 5 

* 

A very 
Chapters 2, 8 



Miscnhimcr 
Man in Space Unit 



Van Sickle 
Chapter 4 
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Unit VI / 

I * 

.Economic Opportunities 
and Problems 

Student Behavioral Objectives 

Thjd student will ideptify specific controlling agen- 
cies and explain the. function .of ^ach regarding 
aviation.' ' 

/The student will o answer, specific questions cor- 
rectly pertaining to the Federal Rules and Regula- 
tions* controlling flight and flight facilities. 
k The student will evaluate airport facilities and 
secvices^n regard to ciyil aviation. 

The studeqt will analyze and discuss problems in 
the aviation field. 

The student wiil identify an? explain benefits to 
his 'community resultant frQra 4 via ti on dnd, aero- 
space activities. r * & 

The student wilftist different uses of the various 
types of aircraft and space craft. 

The student w8J list*' various, flight oriented jobs 
and the specific requirements necessary to obtain 
sUcH jqbs. . . 1 < 

Thcstudcnt will- write a short' paper concerning 
the roles of manufacturing organizations and their 
contribution to the ,development and expansion of 
aviation. ' 

The student^will explain details of the role of the * 
Federal* Aviation Administration and the National 
Aeronautics and -Space Administration in regard to 
aviation and aerospace programs.,\ 

The student will°write an opinion regarding the 
airport Systems in use today. 

Outline- 

VI. Bcopomic Opportunities 
i * • ' and Problems 

. ;* A.- Civilian and, military 
implications and _ 

applications 4 * * 

1. Civilian* implications 
^md applications 

a. Agencies * 
b. Manuals and 
1 procedure 

2. Military'iniplications 
and applications. 

~ *-a. Federal air ways 

b, becunty and • ' y 
\ traflficxontrol 

c. Technical 
requirements 



Mercer ' 
Section 11 

VanSickle 
Chapter 13 > 

Bernardo 
Chapter 8 

Misenhimcr 
o Rules 6f Flight 
♦ Unit 



Misenhimcr ? 
Man in Space Unit 



FAA Course of Study 
Man in Space Unit 



B. Air and space laws 

1. Terrestrial 

a. History 

b. Organization 

2. Space laws 
a. Eminent domain 

C. Problems and^Benefits 
of Aviation-Aerospace 
Programs 

1. Unmanned satellites 
and rdekets „ " 

a. Application 
satellites 

b, International 
cooperation 

2. Air transportation 
and public welfare 

a. Relation of aviation 

to health* Bernardo 

b. The bad with the Chapter 5 
good ^ , 

D. Personal flying 

1. General aviation 

a. Recreation " * * 

b. Transportation * 

c. Business related 

2. Northern wilderness 
v a. History 

b: Landing and 

take-off 
c. Emergency gear 

E. Business, military and 
c6mmercial flying 

, 1. Business aviation 
a. Air taxi 
✓ bl Industrial 

c. Flying ranchers 

d. Wildlife " 
management, x 
fire control and 
highway traffic 
control 

e. Aerial photography 

f. Construction and 
real estate 

2. Military aviation 
a. Aerospace power 
b*. Armed service 

aviation 
, c. New tools of air 
defense 

3. Commercial flying 

a. Airline . Bernardo 
transportation Chapter 3 



.Van Sickle 
Chapter 16 



> 

Bernardo 
Chapter 4 l ^ 



Bernardo 
Chapter 8 
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b. Charter service 

c. Airmail 

d. Airfreight 
*F. Careers and job Q 

opportunities 

1. Civil aviation 
occupations 

a. Pilots and 
co-pilots 

b. Flight engineers 

2. Employment outlook 

a. FAA careers 

b. » Armed services 

c. Airlines 

G. Tlje role .of research 
? . and manufacturing 

1. Human progress 

an^l research f 
a. Organized 
aeronautical 
• b. Experimental 
c. Civil-military 
teamwork > 

2. Manufacturing * 

a. Surplus and 
• - demand 

b. Specialized 

- * industries and 

products • ^ 

H. Political implications 
and values 

1. Government in 
aviation and space 
a. The Civil Aero- 
nautics Board 

'b. The Rational 
4 Aeronautics 
and Space 
Administration 

2. The Airport System 

a. The National 
Airport Program 

b. The airport and 
the community 



Mercer 
Chapter 13 



Aviation: Where 
Career Opportuni- 
ties are Bright v 
Counselors Guide 
National Aerospace 
Educational 
Council 

Washington, D. C. 
(also filmstrip) 



Bernardo 
ClApter 10 



Bernardo 
Chapters 6, 7 



FAA Private Pilots 
Manual 
pp. 121-128 . 



Unit VII 

Flight Technique (Simulation) 

Student Behavioral Objective* ^ 

The student will prepare a check list for prc-flight 
inspection from memory. 

The* student will list the necessary safety pre- 
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cautions before starting the engine 'of an aircraft 
(simulator). 

The student will explain and demonstrate proper 
take-off procedures. l 

The student will respond correctly to specific ques- 
tions regarding contro^ 'functions and instrument 
usage involved in flight of an aircraft (simulator),. 

' The student will apply the use of* radio and other 
navigational aids to provide . solution, to specific 
problems in navigation.- * 

The student will correlate the controls and instru- 
ments oiscd to perform specific maneuvers of an air- 
craft In the simulator. 

TJie student . will interpret instrument readings 
and respond with the correct control movement in- 
dicated by the instrument reading. 
* The student will demonstrate the ability to oper- 
ate aircraft radio to .obtain information regarding 
take-off procedure, weather, wind, position and 
landing instruction as required during flight (actual 
or simulated)/ , 
. The student wjll prepare properly both IFR and 
VFR flight plans for projected flight. 

The student will interpolate^ in-flight information 
into revisions of the flight plan when given changed 
• conditions affecting the accuracy of the pre-filed 
plan. 

The student % will list available electronic naviga- 
tional aids and explain the purpose of each. 

Outline 

VII. Flight Technique (Simulator) 

A. Ground training * 

1. Flight and safety 
proaedures 

a. Safety precautions 
during starting" 

b. Starting 
malfunctions * 

c. Flight visual cues 

d. Planned approaches 

e. Gliding distance 

f. Flying safety 
. practices > y 

2. ^Control and instrument 
familiarization 

a. Control surface , 
identification^ 

b. Instrument 
configuration 

. ; c. Engine start 
procedure 
d. Warm-up 
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e. Pre take-off check 
. f. Taxi and radio 
* technique 

g. Parking and tie- 
down procedure 

3. Control and instrument 
association 

a. Yaw axis — 
rudder — compass 

b. Pitch axis — 
elevator — artificial 
horizon 

c. Roll axis — 

» aileron — artificial 
'horizon 

d. Climb — throstle, 
rate of climb, air- 
speed indicator, 
altimeter 

' e. Speed — airspeed in- 
dicator — tachometer 
(RPM)— throttle 

4. Control and air foil 
theory 

a. Skills of flight 

b. Acrobatic j 
maneuvers 

c. Unconventional 
aircraft 

d. Rotary wing \ 
aerodynamics v 

5. Avionic familiarization 
* a. Basic theory 

b. Radio aids 

c. VOR/DME 

*B. Flight Training 

1. Pitch, climb anu 
descent 

a. Standard rate of 
climb and descent 

b. Instrument reading 
and cues 

2. Instrument and 
visual interpretation 
a. Aircraft stability 

' b. Aircraft control 

3. Yaw and bank 
maneuvers 
a. Level turns 

\^ h. Straight and 
level flight 



Van Sickle 
Chapter 10 



Van Sickle 
Chapter 14 



Van Sickle 
Chapters 8, 9 



fF.T.H. 
. AC-61-16A 
Chapter VI 



F.T.H. 
AC-61-21 



* 4. Instrument turns, 

' climbs, level flight 
and glides 

a. Climb and descent 

turns 
h. Level flight and 

glides 

5. Basic radio . * 

„ communication 

a. Station tuning 
and facility 
familiarization 

b. Phraseology, 
procedure and 

* techniques 

Traffic pattern 
procedures 

a. Traffic information 

b. Pattern departure 

• and entry 

c. Final approach 

7. Slow flight showing 
torque and flap effect 
a. Power and airspeed 

f * coordination 

h. Control — tprque 
, c. Recovery 

8. Enroutc procedure 
arid navigation 
(VOR) 

a. "flight service, 
— orientation 
- ' h. VOR fix from 
two stations 

9. A.DlF. Navigation 

a. Flying procedure 

b. Time' and distance 

* problems *** * 

10. Radianavigation \ 
approach 
procedures' 

a. Flying radial ; 
inbound and 
outbound 

b. VOR approach 
andradar vectors 
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Chapter VI > -> 

Teachers' Planning 
Chart 

TEACHERS' planning chart: incorporating units 
within 'a tune sequence for a flexible five classes 
per week, 36-weck course' of study based on a 
45-minute period -divided into three 15-rtiihute mod- 
ules- per period.' (Applied Aviation Qurriculum, 
pp. 1-2 and Chapter IV.) 

The chart represents the course of . study v unita 
divided into periods and modules as ^seen on the 
following. page. 

The chart is further divided into four' nine-week 
segments with unit modular application per segment. 
*This method provides ameans by which the teacher 
is provided flexibijity for concept coverage. 

7 

Chart Interpretation 

This chart has been structured to aid the classroom 
teacner ofavlation^education in placing' the units in 
proper perspective within a 36-week school year. 
The, teacher would prepare each unit in relation to 
•this Schedule incorporating the course of study pre- 
viously outlined with emphasis on conceptual pro^ 
gression. The) pat tent evolved is a result of -concepts' 
and experiences from all related* areas being utilized 
and interrelated and thereby preventing the cate- 
gorization that .would diminish the scope of aviation 
education. 

Further clarification of Unit^V^VII and evalua- . 
tion tim% is as follows: } 

Unit V— Flight Technology— involves, the study of 
meteorology and the flight computer which can be 
learned most effectively over a span* of time, there- 
fore, the first module on Mondays through Thurs- 
days is devoted to these subjects for 23 weeks. These 
activities coincide with training in the simulator and 
are coexistent with it. 
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UNIT 
I 

II 
III 

IV * • 
V 
VI 
VII 



, TITLE 

• — ; s * 

Methodology— The Nature of the Universe 
Aviation in Retrospect 
Geo— The Natural Hahitat of Man , 
. Aeronautical Science . , . J 

Flight Technology '. , ' < M • . 

Economic Opportunities .and Problefns ' 
Flight Tecljnjque (Simulation) 
Evaluations " 



PERIODS 

■ ,'7 < 
7 . 

15 
*>• . 

65 

10 ' 

6p 

16 



• » 



MODULES 

* 20 
45 * 
ISO 
WO 
, '30* 
• 180'* . 
48- 



Unit VII represents time devoted to use of the sim- 
ulator and runs concurrent' with other scheduled' ac- 
tivities. The simulator is utilized during the first 
module each day Monday through Thursday and all 
period Friday, except on days.specifically indicated 
on the planning chaft. 

Evaluation time has heen provided within the 
planning so that a pre-test, unit exams, interim 



exaih^ semester and final examinations are included? 
Otjier mean* of evaluation can he at the discretion 
of the individual^acher; 

Laboratory periods are schetiujed, on Fridayi 
throughout tbe/^ar for investigation invoking 'con- 
cepts within * the units indicated. The simulator 
sessions will run concurrent with - th^* laboratory 
investigations. • w * a 
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• r Teacher's R-Panriing Chant N 
Applied Aviation for Education 



Week 


Module 


Monday 


;? 

't : Tuesday^ 


Wednesday 


Thursday 


• 

Friday 


r 


1 

2 
3 




iv >• 


V 


VII 


1 AR Q 1 y 
LHD O 1 i VI 

v : v i r 


2 • 


1 

. • '2 

3 


V-V 1 1 
1 1 


V -V 1 1 


V^-VI 1 

i r • 


V/ \/ 1 1 

V -V 1 1 

1 


l a n C 1 Kyi 
L Ad a 1 lyl 

1 V VI 1 


3 


1 

2 
3 


V - V 1 1 

J'l 


V *■ V 1 1 

1 ti 


EXAM 


\/ - \/ 1 1 

V VII 

'"l 


1 AR SIM 
V VII 


• 


1 

2 

. 3. 




V - V 1 1 

IV 


\/'-\/ Ifl 

V V 1 1 1 

i I: 


V -V 1- 1 ' 

V »V 1 1, 

• IV 


V -V 1 1 

V VII 

1 .. 


LAB SIM 
4V VI 1 




2 
3 


V-V I v 

IV • • 


v-V 1 


V ~ V 1- v 


<V-v 1 1 

V VII 


* 


' 6 


1 

' . 3 


y - V 1 1 

. 1 


\/ \/ 1 1 
V 7 V 1 1 

\ ' . t 


\/ 0 \7 1 1 
V - V 1 1 

V 


V -V/ 1 1 

V V 1 1 

' i v : 


TAR SIM 
, 1 V VIJ" 




1 

2 
3 


" \/~\/ 1 1 - 
V ~ V 1 1 

■ty 


EXAIvk 

' ft •• 


V-V 1= 1 

^v -* V 1 1 

■\ \ - 


V-V 1 1 

V V 1 1 

. 1 J 


1 A'B S ! M 
W VI 1 


8" 


1 

'■ * 2 
3 


V-VI 1 . 

- v 


v i.v f 1 

- 1 y i 


V -V 1, 1 

■ v<- \ 


V-VI 1 ' 
l> 


LAB SIM 
V ',VI P 




'1 
' 3 


y-vi i ' 

IV 


. V-V/Fl 

•ivf 


V-V-i i 

"• 1 1 


- v-v r i 
i:i . 


LAB SIM 

IV VI' -1. 



•* Unit" Mq.du.lar Application: ^ I 35 Modules ; < 

* , * Flight Simulator 
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Week 


Module 


Monday 


Tuesday 


Wednesday 


Thursday 


1 

Friday 


1 0 


* 1 

2 

•s 3 


V-V I I tf 

V VII c 

II i 


V-V 1 1 

» . v vii 

* 1 1. 


V-VI 1 

V VII 

1 1 


V-V 1*1 

V VII' 

" N 1 1 1 


Tar sim 

LnU O 1 IV! 

V VII 


1 1 


1 

2 

3 - 


V-V I i ■ 

V VII 

'III 


V -V 1 1 

V VII 

1 1 1 


EXAM 


V -V 1 1 

V VII 

III" 


I »a R s i y 

L M D O 1 IVI 

III VII 


♦ i 

'•2 


1 

* 2 
3 


V-V! ! 

' V 


V-V ll 

V VII 

<• !•.!„ 


V-V 1 1 

V V I - 1 

-sX- ' 7- 


. V » V # I ■* • 

I V v 


LAB^Sl-M 

\— f,\ L-/ u 1 fVI 

V" vi i 


Hi 




V . 


ir 


vl 


V-V 1 1 


EXAM 


V 

1 // ^ 

1 L r ■ 


• ' 1 
3 


V-VI 1 

... v.. . 


V-Vl 1 
. IV 


VrV f |: 

v • 


V-V 1 1 


LAB S 1 M 

L_ f \ LJ vj 1 |V| 


15 


1 

>' : '2 
V 3 


v-vi i 

- V 


(TV A- K h 

bXAM 
. 'X 


V-V 1 1 - 

. y * J 


V-VI 1 

V VII 

III 


1 AR SIM 

i_ n lj o i ivi 

'V VII 


. 1 6 


; 1 

\ 2 

; 3 
'\— 


' V-V u 


V -V I- 1 

• i v 


v-vi 1 

v'. ' ' 


V-V 1 1 

V VII 

I IT- 


1' AR SIM 

L_ r\LJ O 1 IVI 

-Ml V 1 j 


1 7 


1 

2' 
3 


• v-v'ri -. 

• l-V 


i V 


"V-VI .1 

IV. , 


V-VI 1 

JV 


LAB SIM 

■ \y VII 
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1 

4 2 
3 


V-Vl'l 

v • * 


v-vi r 

•IV 


-V-vjT 

V • 


•V-VI 1 


: FINAL EXAM 

I 
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Week 


Module 


y " ' V " ' 

/ • {• * • ' 
■% ' * * 
» • • • / \ . 

' Monday *' 


Tuesday , 


: Wednesday - 


Thursday 


. Friday 


19 


i- 

3 ; 


V - V H . 

, y. ■ 


V - V 1 l 

> "IV 


V'- V 1 1 

'V 


V 

V — V 1 .1 

I V V ' 


LMD O 11VI , 

x . V VII 






.'•■V-V I I ■' 

* V .VI 1 

* • * * 

i -AdLj- * * " " 


'V-V 1 1 

.11 h : \ 


•V-V N 


EXAM 


LAB. SIM 

, iv vi r 


2 1 - 


1 

2 
3 


V-:V I- T" : ' 

1 v". 




\ V-V! ! 

^V:\ . 


v-v i r 


LAB S/IM 
1 1 1; V:.1 I 
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V 


^ 2 

3 


v-$i i 

v , .'Y^i 1 


v-vi-K 

V V 1, 1 

: iii 


^v--v , v. , r 

v^ 


' : J /\ \'\< 


LAB : ;S1M 
111 •V+J 


23 


' ,1/ 
- '2 

3 


■V f -Vl 1 

' : -: ; JV \ 


■ v-viT : 

V V 1 > 1 

III 


- v^vfi 
• v • 


r- in" 


bXAM / 


ft 


1 

2 , 
3 


-V -VI 1 

••; v' " 


\V -VII 

^ VII 


V-V II 

V. J V 1 1 

Vv • ' 


V-V II 

V VII 

> IV 


LAB SIM 
IV VM. a 


4 
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1 , 

2 

3 


-VI 1 • 

• v ■ . 


' v-v'i j. 


• V-VN 

. . V\ 


V -VI 1. 
IV 


LAB SIM.- 
■IV VIL 


'fe 6 

• 


2* 
3* 


• ';.rv ' 


'.'exam • ' 


' '.vn . 


, V-VM 
IV 


LAB -SIM 
TiV V I I 


f ~ — 

hi 

• 


if 


• . V'i \ •:. 


, VII 

T IV 


• v 1 Vv . 


vi-i.-- 
/ iv'-' 


L~AB SIM 
h V VII 
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Week 


Module 


Monday 


Tuesday 
■ 


Wednesday 


V 

Thursday 


i 


/^Friday 


. ' i 

28 


1 

2 

: 3 


EXAM 




\aK 1 


VII 
V 1 1 

' »vi . 


I 


AB SIM 
VI -VII 


29 


i 

2 
3 


VII- 

VI ' 


v i r - 

VI V 


V 1 l\\ 
V 1 $ 


'VII 
. VI 


J 

i 


AB' SIM 
VI VII 
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1 

2 
3 


V 1 1 

V 1 1 

VI 


VII 

V 1 1 

VI 


■n s 

EXAM. 

vv-- ■ 


^ V 1 1 

' ^. '1 V 


Lab sim 

J IV VII 


Ma j. 


i*? i 


V 1 1 

V 1 1 

IV 


V 1 I 

V 1 1 

. IV 




\\\ 


LAB SIM 
' IV Vj 1 


2 **\ 

:j2' 


-Is 

2 
3 


• V 1 1 

VII 

■ iv - 


VII 

V 1 1 

\ iv 


IV \* 


C~ \/ 1 | O r * 

V 1 1 ^ \ 
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1 
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IV , 


\r\ i 

VII 

v 


VII . 

V 


%V 1 1 /' 

V Or J 


LAEJ. SIM 


34 


1 

2 
3 


VN 
V 


FXAM • 

L. A n.lvl 


VI 1- 

IV 




^•1 V VI 1 


-35: 


5'-. l. 


• i^j 


V V V 1 1 

K iv 


: VII. 

V 


VN 1 " 

... -in 


^se sim 

V 1. 1 
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VI r 


. V.I 

• \/ • . ' 
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■ VII 
IV 
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Chapter VII 



Summary Concerning 
Applied Aviation 5 
Education 

IN considering the curriculum in Pennsylvania, 
there appears to be a definite need for emphasis 
on the individual student and a curriculum that 
will be relevant and meet the needs of our modern 
society. The writers propose that this need be satis- 
fied by a curriculum in applied aviation education. 

The : ^ curriculum herein presented ^appears' ade- 
quate to provide vita#f**ne*?&ed concepts and skills 
in aviation and aerospace for senior high school 
students. It also presents a challenge for teachers 
to expand their own knowledge and to present and 
utilize modern ideas and approaches in creating a 
relevant means of communicating concepts and val- 
ues, of the American peopje. \ 

Credence for this program as suggested has been 
established through practical^ application at the 
Pennsylvania Aviation Educating Development Cen- 
ter located at Abington High School, South Campus, 
under the direction of Mr. Butler. Further evalua- 
tion by educators on fioth secondary and higher edu- 
cation levels was Conducted at the Pennsylvania 
Workshop and Curriculum Institute. 

The general aviation training simulator has proven 
an*a4§£[uate intermediary between, class instruction 
and prac|j£al application of principles and concepts 
of flight-oriented experience. The simulator is avail- 
able when it is needed for each phase of teaching 
and does not have flight disadvantages with high 
school students, such as high cost -of maintenance, 
insurance, operation, pupi^trapsportation and down 
time due to weather conditions. It also offers equal" 
opportunity t<5 all .students regardless of financial 

background or denial of life goals due to refusal by 

1 
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parents to grant permission for actual flight. 

The criterion for selection and development of the 
lesson units should he the need of the individual in 
our modern world. Ideas and concepts which do not 
apply to our society can be reevaluated' in the light 
of aviation and*aerospaee which is now an integral 
part of life and, therefore, very relevant. 



Educator should spearhead curriculum develop- 
ment while in constant communication with techno- 
logical advances and changing value patterns of the 
present time; therefore, the course of study outline 
presented in applied aviation education can be pro- 
posed for a progressive educational endeavor de- 
signed for modern American youth. 



Bibliography 



/ 



The following texts and/or references were used 
as the basic sources for detailed information and are 
indicated, when appropriate with sections, chapters, 
units or pages. 

Avery, T. "Eugene, Ph.D., Interpretation of , Aerial 
Photographs. Burgess Publishing Company, Min- 
neapolis, Minnesota, 1968. 

Bernardo, James V., Aviation and Space in the Mod* 
o ern World. £ P. DuIlon, Ine.^ New York, 1968. 

Pepartment of Education, Eartlrand Space Sciencef 
A Guide for Secondary Teachers. Commonwealth 
of Pennsylvania, 1963. I ' 

Federal Aviation Agency, Aeronautical Science Course 
of Study. Superintendent of Documents, U. S. Gov- 
ernment Printing Office, Washington, D. C. 

Federal Aviation Agency, Airman's Information Man- 
" ual. (Current, Part I), Superintnedent M Docu- 
ments, U. S. Government Printing Office, Washing- 
ton, D. C. ^ 

' J 5« . 

Federal Aviation Agency, F tight" Instructors Hand- S 
book. *(AC-61-16A), Superintendent of Documents* 
U.S. Government Printing Office, Washington, D. C. 




Federal Aviation Agency, Flight Training Handbook. 
(AC-61-21K Superintendent of Documents, U. S. 
Government Printing Office, Washington, D. C. 

. Mercer, Fred G., Applied Aviation Science. A. V. 
Company, Denver, Colorado, 1967. 

Misenhimer, Ted G., Aeroscience. Aero Products Re- 
search, Inc., Culver City, California, 1970. 

Striekler, Dr. Marvin K., Jr., ejd., An Introduction to 
Aeros P«ce Education. New , Horizons Publishers, 
Inc., Chicago, Illinois, 1968. 

Van Sickle, Neil D., Modern Airmanship. (Third 
Edition), D. Van Nostrand Company, Ine.,Trinee- 
ton, New Jersey, 19.66. 

Von Braun, Werner a§d Ordwa'y, Frederick I., Ill, 
History of Rocketing and Space Travel. 

Zaharevitz, Walter and Marshall, Jane N:, Aviation— 
IVhere Career Opportunities are Bright. (Coun- 
selor's Guide), National Aerospace Education Coun- 
> cil, Washington, D.*C, 1964. 



